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(74) [Attorneys) Representing All Applicants] 
[Patent Attorney] 
(57) [Abstract] 

[Problem] Element wtere full width at half height of light eni 
ssion spectrum is small in organic electroluninescent element 
which theanode 2a, positive hole transport layer 3, orgpnic 
electron trareport layer 4 and cathode 2b sequential is 
laminated, isoffered 

[Meare of Solution] In positive hole transport layer 3 and/or o 
rganic electron trareport layer 4 as luninescert layer, pyro 
methene-BF2 complex of General Formal a (I) dope is done, 
(As for Rl toR7 such as hydrogen and methyl). 

[Cherrical Formula 10] 



[Effects)] Weight of spectrum of RGB decreases with organic 
electroluninescent element where thewidth at half heigfit is 
small, and control of Ml color becomes easy. Case where RGB 
is removed with color filter, because portionwhich is cut down 
with filter decreases, component whichcontributes to light 



emission increases. 




1 SiS 



H*MI*<&«5B] 



[Qain<s)] 

[Claim 1] Sequential laninating anode , positive hole transpo 
rt layer, organic electron transport layer and cathode, inthe 
organic electroluninescent element which becomes, said 
positive hole trareport layer and/or organic electron tran^xnt 
layer, organic electroluninescent element which designates 
ttetthepyrometlrne-BF2 complex which is displayed with 



ISTA's Paterra(tm), Version 1.5 (There may be errors in the above translatioa ^A ^w>t 

teldS^detrin^t fiamtsut WWW: http://www.intlscience.com Tel:80O43^5727) 



P2 



JP 9728908IA Machine Translation 



[ft1] 




(I) 



below-mentioned General Formula (I) iscontained as feature. 
[CherricaJ Forrrula 1] 



C3t*. Rl. R2, R3, R 4 . R 5 R 6 arjrR 7 

it. ) 



On Formula, Ri ,R2 ,R3 ,R 4 ,Rs ,R6andR 7 , shows hy 
drogenatom, halogen atom, alky! group , the aralkyi group , 
alkenylgroup, cyano group, optionally substituted arrino 
group, amde group, alkoxycarbonyl group, the alkyl 
carbonyl oxy alkyl group , carboxyl group , alkoxy group , 
optionally substituted aromatic hydrocarbon groip , or 
optionally substituted heteroaromatic group. ) 



[000 1] 

j-is^it-cit^ijtaj-rsitigisx/N'-fxtcii-r.st, 



[0 0 0 2] 

* (Eu, Co, Tb, Smf?) £ K-^LfctflW- 



D SSSffiBA^S (50~1 000Hz) , 

2) EKSEtfiSlv (-2 0 0V) , 

3) z?)v±^~ittmn mzn&wnu) . 

[0 0 0 3] C*iK*}LT, ifi#. ±IBF^S^<D»a<D 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention is somahing 
regarding organic electroluminescent element, details applying 
electric fieldon organic electrolurrinescent element which 
consists of layer configuration of anode , positive hole 
transport layer , the organic electron transport layer and 
cathode, are something regarding thin film type device 
whichdischarges light. 

[0002] 

[Prior Art] Until recently, inZnS , CaS and SrS etc which are z 
Group D-VI compound semiconductor of inorganic material as 
electrolumnescence (EL) element of thin film type, those 
which Mnand rare earth element (Such as Eu, Ce, Tb and Sm) 
whicharea fight emission center doped are done are general, 
butas for electrolurrinescent element which is produced from' 
above-mentioned inorganic material, 

1) alternating current drive necessity (50 to 1 000 Hz ), 

2) drive voltage is high, ( to 200V), 

3) making lull color difficulty (Especially blue problem), 

4) cost of periphery drive circuit is high, 
With it has possessed problem which is said 

[0003] Vis-a-vis this, recently, for improving above-mentioned 
problem, itreached point where development of 
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[000 5] 

t^&o Z(?)tz&>* RGB (rod-green — blu 

e) ic«k47;u*5-B«©Ha*fi9±l-tet^xtt. 
ti&L**©*** h;uS#*<?mu #o>*jfli»*j&<5* 
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electroluninescent element which uses organic thin filnis done. 
Especially, optinizanon of electrode types which designates 
improvement ofthe carrier injection efficiency from electrode 
as objective in order to raise light emission efficiency isdone, 
large improvement of light emission efficiency has done by 
comparison with theelectroluninescent element which uses 
conventional anthracene or other single crystal with 
development ( Applied Physics Letters , Vol.51 ,913 page , 
1987) of organic electroluminescent elementwhich provides 
organic positive hole transport layer which consists of 
aromatic diamine and organic luminescent layerwtrich consists 
of alurrinum complex of 8 - hydroxy quinoline. 

[0004] In addition, by dope doing material where fluorescence is 
higfiinthe organic electrolurrinescent element, emission color 
it makes possible that it changes, does efficiency increase the 
coumarin compound which is used with dye laser as material 
where thiskind of fluorescence is high, (J-Ap pi Phys,6 Vol.5 
and 1989), qirinacridone or other pigment type compound 
(Japan Unexamined Patent Publication Hei 3-255190 
disclosure) and rubrene (Japan Unexamined Patent Publication 
Hei 4 - 335087 disclosure) etc are reported 

[0005] 

[Problems to be Solved by the Invention] Conventional organic 
electrolurrinescent element generally, has become sanethmg 
where spectrum width iswide. Because of this, in addition to 
doing reproduction of full color image due tothe RGB (red - 
green - blue) there is a problem that superimposition of 
spectnim happens trorilhe 1^ spectral width is wide, 
exerts influence on color reproductioa In addition, using 
color filter, when obtaining RGB even with, thespectrum 
corrponent of light which is not utilized exists, also or other 
problem whichthe use efficiency of ligft decreases it iSw 

[0006] From this kind of thing, as for organic electrolurrinesce 
nt element for utilizing full color panel light source ofthe high 
efficiency and high controlability fact that many problem are 
held isactual condition. 

[0007] This irrv^onm order to solve above-rrenuoned conv 
entional problem, designates thatthe organic electroluninescent 
element where full width at half hei^it (Below "HMFW" with 
you abbreviate. ) of ligjit emssion spectrum is small is offered 
astheobject. 

[0008] 

[Means to Solve the Problems] As for organic electrdurrinesce 
nt element of this invention, sequential lamimting anode, the 
positive hole transport layer , organic electron transport layer 
and cathode, said positive hole transport layer and/or organic 
electron transport layer, designates that pyro methene - BF2 
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complexwhich is displayed with below-mentioned General 
Formula (1) is contained asfearure in organic electroluminescent 
element which becomes 

[0009] 

[OienicalForrnula2] 



[0 0 10] Rl, R2 t R 3 f R 4 t r5> 



[00 1 1] 



[0 0 12] H 1 tt**BJ(7)*«aj!L3e3t*^ 0«tit«| 

s«5t»ic^r»ffiH"e*y. mac. 2 B> 2bi* 



[ooi3] 1 \t*xma>*m*3ut**=M>3iis 
* wftbtt^ff^xfc^ * 8| ;ixfjk any** 7 

[00 1 4] ISUl:tt»SS2 atfttft64t««t % 



[0010] (In Formula, Ri ,R2 ,R3 ,R4 ,R5 ,R6andR7 ,sh 
ows hydrogen atom, halogen atom, alkyl grap , the aralkyl 
groip, alkerryi group, cyano group, optionally substituted 
arrinogroip, arride group, alkoxycarbonjl group, the alkyi 
carbonyioxyalkyi group, carboxyl group , alkoxygroup, 
optionally substituted aromatic hydrocarbon group , or 
optionally substituted heteroaroiratic group. ) 

Following to this invention, in positive hole transport layer and 
/or organic electron transport layer which becomes organic 
luminescent layer, it canacquire organic electrolurrinescent 
element where HMFW is small by containing theabove- 
mentioned specific pyro methene - BF2 complex. 

[0011] 

[Enixxliment of Invention] Below, concerrrir^ ernbodirnsnt of 
organic electroluminescent element of this invention you 
explain inaccordance with attached figure. 

[0012] Figure 1 is sectional view which shows structural exampl 
e of organic electroluminescent element of this inventions 
schematic, as for 1 as for substrate and 2a,2basforthe 
conducting layer and 3 organic elecn^trarqxMl layer each 
it shows positive hole transport layer andthe4. 

[0013] Substrate 1 is something which becorres support of orga 
nic electroluninescent element of thethis invention, sheet of 
quartz and glass, it can use metal sheet andthenetal foil , 
plastic film and sheet etc, but glass sheet and polyester ,the 
polymethacrylate, polycarbonate and polysulfone or other 
trar^xirent synthetic resin substrate among these are desirable. 

[0014] It can provide corxiucting layer2a on substrate 1, it is c 
onstituted usually, oxide of aluminum, gold , silver , nickel , 
the palladium, telluriums other metal and indium and/or tin, 
oxide or other metal oxide and copper iodide and carbon black 
of zinc, or, by poly (3 - methyl thiophene) or other 
conductive polymer etc as this conducting layer 2a, but. 
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[00 1 5] SM2 ati>ftj£l*. 3ft. X/<** § J> 

CtfCtS (App I. Phys. Lett., 60 
2 7 1 11, 1 9 9 2#) o 



[00 16] 9M2alM«&ttK®*Wft&£:r« 

[00 17] Sl§2 a<J)S*li, #5ff£2Wt4K 
39*^6 0%»±« tf£L<l*8 0%&±i:-f 
-1 000 nm. flF£L<l*1 0 - 5 0 0 n mgg-Cfe 

6. 

[0018] *«»2 a#*aw-o*i*»£i*, sms 



[0 0 19] ®10)^TMi. Sl^g2 alt®, ft {T S - 



[0020] ®mg2 bl*P£8 (*v-K) it 



[0021] ^m^2 bOES&i/^j^&i^ a*. 

£1J§2 a0i§^^(^«Tfc^o 

[0 0 2 2] Hl:tt*Ltttl^l^ 1U 
2 bCD±lc^(zS« 1 4:H«0[)*fi*ttlt4Ci:fC* 
&<> fit. $382 a^$li2 b<D'>£< tt-?5lt 
&W&&&l*ZttfiELm*tLT\t&&-Q$>&o Z0) 
CtA>b, »M2aatf*M2bfl)-»tt, 10- 
500nm^iStfc*Ct/)^L<, 2B^tt/)<igl> 



[001 5] As for formation of conducting layer 2a, there is many 
a thing which is done the usually, by guttering method and 
vacuum vapcff deposition rrethod etc, but in case of themetal 
oxide rricroparticle and conductive polymer fine powder or 
other of silver or other metal nicroparticle or copper iodide , 
carbon black and the electrical conductivity, it disperses these 
particle to suitable binder resin solution, it is possible also 
toformby applying on substrate. Furthermore, in case of 
conductive polymer directly it forms thin filrn^pplying on 
substrate, it is possible also on substrate to form, vviththe 
electrolytic polyrrerization ( Applied Physics Letters , Vol.60 , 
2711 page, 1992). 

[0016] Conducting layer 2a making larrinated sfructure of subst 
anoe which differs is possible. 

[0017] Thickness of conducting layer 2a differs depending upon 
transparency which isneeded, but when transparency is needed, 
it is desirable for transrrittance ofthe visible light to make 60 % 
or higher and preferably 80 % or higher, in this case, thickness 
ofthe conducting layer 2a, usually, is 5 to 1000 nm and 
preferably 10 to 500 nm extent. 

[0018] When conducting layer 2a nay be opaque, nBterial of c 
onductirig layer 2a nraytette 1. In addition, 

conducting layer above-mentioned conducting layer constituent 
material also it is possibleto laminate with other substance which 
differs. 

[0019] With example of Figure 1, as far conducting layer 2a it 
is something wrrichcarries out role of positive hole injection as 
anode (anode). 

[0020] On one hand, corriucting layer 2b carries out role which 
fills electron tothe organic electron transport layer 4 as 
cathode (cathode). As for material which is used as conducting 
layer 2b, if is possible to use theconducting layer constituent 
material of aforemqitioned conducting layer 2a, but in order to 
do electron injectionefficiently, metal where work function is 
low is desirable, tin, the magnesium, indium, aluminum and 
silver or other suitable metal or can use those alloy. 

[0021] Film thickness and formation method of conducting lay 
er 2b, usually, are sinilarto case of conducting layer 2a. 

[0022] In addition, it has not shown in Figure 1 . Furthermore 
it is possible also on conducting layer 2b to provide group 
sheetwhich is similar to substrate 1 . However, as for at least one 
of conducting layer 2a and conducting layer 2b transparency 
beinggood it is necessary as electroluninescent element. That 
from this, as for one side of conducting layer 2a and 
conducting layer 2b, itis desirable to be a film thickness of 10 to 
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tf. ftBBBS5 9-1 94 3 9 3§m *B*lt*4. 
1 7 5. 9 6 09, XB»RR4. 92 3. 7 7 
tf*BI«f»5 f 0 4 7. 6 8 7«lCfltti*i* % N. 

-1. V "^71^-4, 4' -v75>: 1. 1 
-fcfX (4 - v- p - h 5 j 7i^) >^ p 

: 4. 4' -tX (y7i^75/) £ 9 K 

1 1 59 i^»»z*itiit K7i/>ftm 

K*4. 9 5 0. 9 5 0*«f||C***i4->54f>-ft6 

;^^;-m''Jv7> (Appl. Phys. L 
e t t . , 5 9i, 27601, 19 9 1*) ff<0ig# 



[0 0 2 5] iE*lBa«3tt % ±Ea*«iE?Ul»*m 



[0 0 2 6] jEftti£ff3aBj£f;:ay % ^^ii^Sm 

t-aasi*. ««iEft»3HbS!|si<oiaxfi2aw±i: 



[0027] HffiB«atsa«r4*ftictt. * 



500 ran it is desired transparency ishigh. 

[0023] It is necessary to be a material which can transport posit 
ive hole where thepositive hole injection efficiency from 
conducting layer 2a was high as positive hole transporting 
material which forms positive hole transport layer 3 wtrichis 
provided on conducting layer 2a, at same time, was filled 
efficiently. Fa- that, ionization potential is snail, furthermore 
degree of positive hole transport islarge, furthermore is superior 
in stability, impurity which becwnesthe trap is required when 
producir^ and when using is diffi^toccumng, 

[0024] As this kind of positive hole transp^(XHTpourxl,itise 
xplainedto for example Japan U^xammed Patent Publication 
Show* 59 - 194393 disclosure , U. S. Patent No. 4,175,960 
number,the U S. Patent No. 4,923,774 number and U S 
Patent No. 5,047,687 number, N, N-di phenyl -N,N-(3- 
rethylpher^ (4. 
di- p - tolyi amino phenyl ) cyclohexane:4,4'-bis 
(diphenylamno) Moms borrbycis Koidz. K p phenyl or oter 
aroiraticaninetypecor^ 

compound , are shown in U. S. Patent No. 4,950,950 disclosure 
thesilazane compound and qinnacridone compound etc which 
are shown in Japan Unexamined Patent Publication Hei 2-31 
1591 disclosure. It uses these compound, with alone, or 
according to need , each, nixes and ispossible to use. ' In 
addition, in addition to above-mentioned compound, also it 
impossible to use poly vinyl caibazole and poly silane (Applied 
Physics Letters, Vol.59 ,2760 page, 1991) or other polymeric 
material. 

[0025] Positive hole transport layer 3 is formed by larriratrng 
on aforementioned conducting layer 2a theabove-mentioned 
organic positive hole transporting material with painting 
method or vacuum vapor deposition method . 

[0026] At time of formation of positive hole transport layer 3, 
vAen paintir^ireth^ 

leveling agert or other paint irrprover or other additive which 
do not become trap of thepositive hole, one, two or more kinds 
of organic positive hole transport compound and in accordance 
with necessary itmamifksures applied solution which it melts, it 
applies on conducting layer 2a withthe spin coatmg method or 
other method , dries and forms o^c positive hole trarqxMt 
layer 3. In this case, you can list polycarbonate, polyaryiate 
and polyester etc asthe binder resin. Because birxier resin 
decreases when addition quantity is many, degree ofpositive 
hole transport, less one is desirable, 50 wt% or less is desirable 
vis-a-vis the coating solution 

[0027] On one hand, when vacuum vapor deposition method is 
adopted, inserting organic positive hole transpcrtmg material 
in thecrucible which is installed inside vacuum container, mside 
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BMbv'Ja:/* «LM*. pSflUbSft, pg-febiHbS 
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[0 0 3 0] feffljEft^SS^ffiSt^ffliE^agi: 
S«fC % 10-300nm, »$L<IJ30-1 

0 0 nmffc&o 

[00 3 1] C©J:5ftiEfl,|ftai3<D±fC»lt6tl4 



[0 0 3 2] *M*tf»lf4l::m*bft*fc£*liL 



[0 0 3 3] «1K?ll3J|4ti>IRIBli» aS, 10- 
200nm. * L < 3 0 ~ 1 0 O n mf*S 0 

[0034] «ft«? tfSJf 4 1 1t*®*«jE?ltt2j| 



vacuum container with thesudtable vacuum purrp exhaust after 
doing, heating crucible to 106 Torr, positive hole 
trarqxHling iraterialevarxrating, crucible it forms layer on 
conducting layer 2a of substrate 1 toface. 

[0028] Film thickness of positive hole transport layer 3 vvhichi 
s formed in this way, usually,is 10 to 300 ran and preferably 
30 to 100 nm In order to form this kiixl of thin film evenly, 
usually, it canuse for ideal vacuiimv^xH-dqx)sitiOTnxthod 

[0029] Furthermore, also it is possible to use inorganic material 
in place oftheaforementiooed organic corrpound as material of 
positive hole transport layer 3. In this case, condition which is 
required to inorganic material is same astte case of 
aforementioned organic positive hole transport corrpound j> 
typerrydroj^rationa r>type rrydrogeraiion 

amorphous silicon carbide and r>type rr^drogeration 
mcrocrystallinity silicon carbide , or, you can list p-type zinc 
sulfide and the p-type zinc selenide etc as inorganic material 
which is used for positive hole transport layer 3. inorganic 
positive hole transport layer which consists of these inorganic 
positive hole transport corrpound is fonned by CW 
the plasma CVD method, vacuum vapor deposition method 
and sputterirg method etc. 

[0030] Also film thickness of inorganic positive hole transport 
layer in same way as organic positive hole transport layer, 
usually, is 10 to 300 nm and preferably 30 to 100 nm 

[003 1 ] As for organi c electron transport layer 4 which is provid 
ed on this kind of positive hole transport layer 3, it is farrndby 
compound which can transport electron from cathode to 
^direction of positive hole transport layer efficiently in 
between electrode which can givethe electric field 

[0032] It is necessary to be a compound which can transport ele 
ctron where theelectron injection efficiency from corriuctirg 
layer2bwasfoghascx)rrpoiirri 

electron transport layer 4, at same time, was filled efficiently. 
For that, electron affinity is large, furthermore electron 
mobility is large, issuperior in stability and it is required flat 
irrpurity which becomesthe trap is wtct producing and whm 
using corrpound which isdifficult to occur. Ftrrthermore also it 
is inportant in point of stability of theelement to give uniform 
thin film formconditioa You can list metal complex of di 
styryi arylene compound and oxazole and metal complex etc 
ofthe 8 - hydroxy qirinoline dmvafiv^ as rraterial which fills up 
this kind of condition. 

[0033] Film thickness of organic electron transport layer 4, us 
ually, is 10 to 200 nm and preferably 30 to 100 ran 

[0034] It can form with method where also organic electron tra 
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[0 0 3 6] **M#&i*c:fl!)«fe3*K-/<>n=oo 
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[0040] 7SKi: *y***/t«4*tt« 
=;t* 



report layer 4 is similar to theaforementioned organic positive 
hole transport layer, but usually it can use vacuum vapor 
deposition method 

[0035] Inorganic electroluminescent element of this invention, 
positive hole transport layer 3 and organic electron transport 
layer 4 either one as forone side, it carbines luminescent layer 
at least. dopamdopeitisctonetointhisluniiKScent layer, but 
as this dopant material, isformsd by recombination of electron 
and positive hole it can seek factthat energy of exciton which 
moves efficiently. 

[0036] These inventors concOTii^ this kind of dqjant discove 
red fact that thespecific pyromethene - BF2 complex is ideal 
result of diligent investigation, as depart material. 

[0037] Regarding to this invention, organic luminescent layer 
of organic electroluminescent element, namely, in positive 
hole transport layer and/or organic electron transport layer,you 
obtain luminescent element where HMFW is small by using pyro 
methene-BF2 cc^lexv%liichisdiq)Iayed\vith 
aforementioned General Formula (I). 

[0038] In aforementioned General Formula (I), as for Rj to R 
7 , each, following onesare ideal. 

[0039] Hydrogen atom 

Halogen atom: Sijch as chlorine atom, bromine atom and iodi 
neatom 

Alkyl group: Methyl group and ethyl group or other carbon n 
umber 1 to 6 alkyi group 

Aralkyl group; such as benzyl group ard phenethyl group 
Alkenyi group : Such as ethylene group ard methylene group 
Cyano group 

; As substituertf such as optimally substituted amino group : ami 
no group , rrethylarrino group , etirylanino group or other 
alkyl amino group, dmrtlrylamirx) group , dietliyl amino 
group or other dialkyi amino group, phenylarrino group or 
other aryi arrino group , dipherTylarrino group or other diaryl 
amino group and alkyl aryi arrino group, other than alkyl 
group and aryi group, you can list cyano group andthe 
alkoxy group etc. 

[0040] Amide group : Such as methyl carbamoyl group 

Alkoxy carbonyi group : metlx>xycarbonyi group arxl ethoxy 
carbonyi group or other carbon number 1 to 6 alkoxy carbonyi 
group 
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[004 1] OTIB««5t (I) -C£*ti6trn*x >- 
BF 2 ISt*a>»*Ll^t*«£* TfB^1, 2IZR1 ~ 

-bf 2 fH*f*ctib0^b^^ilcE$*tL4t<D-e«* 



Six;h as alkyi carbonyl oxyalkyi group : acetoxy methyl group 
Carboxyl group 

Alkoxy group : Methoxy group and ethoxy group or other car 
bonnurrber 1 to 6 alkoxy group 

Optionally substituted aromatic hydrocarbon group : phenyl gro 
up and methyl phenyl group , are good having possessed 
irethoxyphenyl group or othersubstitution machine such as aryl 
group, naphthvi group , acenaphthyl group andtheanthryl 
group which 

Optionally substituted heteroaromatic group : pyridyi group , qu 
inolyl group , thienyl group and carte sol basis, such as 
indolyl group and fury! group 

Furthermore, halogen atom; methyl group and ethyl group o 
r other carbon nuniDerl to 6 alkyi group ; methoxy group or 
other lower alkoxy group ; phenoxy group and trioxygroup 
or other aryloxy group; benzyloxy group or other aryl alkoxy 
group; you can list phenyl group and i^hthyigjoup or other 
aiyl group ; the dimethylanino group or other substituted 
amino group etc as substituent which is substituted in above- 
rrEntionedaroiratic hydrocarbon group or heteroaromatic 
group, can list preferably, chlorine atom or other halogen 
atom, carbon nunber 1 to 6 alkyi group and the carbon 
nurrber 1 to 6 alkoxy group. 

[0041] Enixxiin^ where pyro conplexwbic 
h is displayed with aforerrentionedGeneral Fomiila (I) is 
desirable, in below-mentioned Table 1 ,2 is shown 
withcorrbinaticxi of RJ toR7 , but regarding to this invention, 
pyromethene-BF2 conplex is rotsomething which is limited 
in these ccHTpound. 



[004 2] 



[0042] 
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[Table l] 
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PM-6 
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CHa 
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CHa 


CHa 


CHa 


PM-7 


CH3 
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C2H5 


C2H5 


CHa 


PM-8 


CH 3 


CHa 


CHa 


CHa 


CHa 


CHa 


CHa 


PM-9 


CH 3 


C2H5 


CHa 


CH2OCOCH3 


CHa 


C2H5 


CHa 


PM-10 


CHa 
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CHa 


P-C6H4OCH3 


CHa 


H 


CHa 




coo 44] a*. tt*skm&v/xit*&w&-#% 

®'» ^ £ ft -5 C ft £> <D t? Q > -?■ > - B F 2 $afa<D£ 



[0044] Furthermore, as for concentration of these pyro rrethe 
ne - BF2 complex which dope are done,the 10-3 to l nr>le% is 
desirable in positive hole transport layer and/or orginic 
electron transport layer vis-a-vis host material. Furthermore , 
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[0 0 4 5] fcfc* **Wfcjsivc. ^Smi^ft** 

LTl*. TfBlb3. <b4fz^*r<fc5*^^^ 
v7 l/~>Ugt^(* (Appl. Phys. Lett. . 

5 5#. 1 4 891, 1 989#; Jpn. J. App 
I . Phys. . 3 1S, 1 8 1 21, 1 992#) ^ 

ffl8ilZ^»Lfc^ (Appl. Phys. Lett. . 

6 1 #. 27 931, 1 9924) , XI** n I?7K3Hb 

1fA<£ff btl£«, ^tt&liscojKJSI*. a*. 5-2 
OOnm, W£L<I*1 0~1 00nmtM B 



[004 6] 



[1b 3] 




[0 0 4 8] *«Wlcfcl*TMt, Bii:i*aa>fll 
ft. BD%. S«±(z^mii2b. *«S*I92IB4, IE 



host material, wten dope it does in for exarrple organic 
electron transport layer 4,you can list aforerrentioned organic 
electron transport ccmpound, \^ien dope it does in the positive 
hole transport layer 3, you can list aforenrarioned organic tjt 
inorganic positive hole transput compound HMFWof 
organic electroluninescert elemert which is acquired reaches 
small valueof 20 to 80 nm extent by dope doing 
afcrerirati(MiedpyronEthene-BF2 corrplex with thiskind of 
concentration. 

[0045] Furthermore, regarding to this invention, as thcx^fi it s 
hows in Figure 2fiirthermDre ligjit emission efficiency of 
organic electrolurrinescent elemert as method which improves, 
furthermore yon can think that it larrinates another electron 
transport layer 5 on the organic electron transport layer 4. 
electron iqectionfixxn cathode being easy, transport 
capability of electrccrfurtrmrere large trrirg is required to 
compound which is used forthis electron transport layer 5. As 
this kind of electror>transporting material, kind of oxadiazole 
derivative which is shown in therjelow-mentioned Chemical 
Formula 3 , Chemical Formula 4 ( Applied Physics Letters , Vol. 
55 ,1489 page , 1989 ; Japanese Journal of Applied Physics , 
Vol.31 ,1812 page, 1992 ) and system which disperses those to 
thePMMA (poly methyl methacryiate) or other resin ( Applied 
Physics Letters , Vol.61 ,2793 page , 1992 ), you can list or re- 
type hydrogenationan^ n-typezinc 
sulfide and n-type zinc selenideetc. film thickness of electron 
transport layer 5, usually, is 5 to 200 nm and preferably 10 
tolOOnm 

[0046] 

[Chemical Formula 3] 
[0047] 

[Cherrical Formula 4] 



[0048] Furthermore, regarding to this invention, construction 
of opposite to the Figure 1 , namely, also it is possible, on 
substrate to larrinatemordero^ orgprric 
electron transport layer 4, positive hole transport layer 3 and 
conducting layer 2a, as previouslyn^rtioned done, also it is 
possible to provide organic electroluminescent elemert of this 
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[0049) 



9. ElT0l?Sg««fl)l5BlcSS$^St(DT?li>5t\ o 



[0 0 5 0] 

BJallBj (I TO) (i||2a) $2mm|0XI-5 



[005 1] **Ift|»aJB*r»tLT. IbSI^TN 

• N ' -57i^-N, N ' - ia—fy^-ix,-) - 1 

• 1 ' 4' -v75> (H-1) £ 

■tr 5 5 ^/ $ ;uy*Kfc Aft, ;u 'V^roSHO!) * > * ;n« t 

gli2~3x 1 0-<To r r T?. ft*RM 2 # 2 0»"C 
KJS 6 0 n m<0^«iE?l»Kll 3 



[005 2] 
[<b5] 




(H-1 ) 



invennonbetween 2 substrate where at least one transparency is 
high. In same way, also it is possible to laninate in construction 
ofoppositeto Figure! 

[0049] 

[Working Exanple(s)] Next, this irrv^on finthsnrore is e^l 
ained concretely with Working Example and Corrparative 
Exanple,but if this invention does not exceed gist, it is not 
something whichis limited in statement of Working Example 
below . 

[0050] Working Example 1 

On glass substrate transparent conductive film(ITO)(con4icting 
layer 2a) which vapor deposition is done was processed in 
thestripe of 2 mn width with electron beam vapor deposition 
method, 10 irin ultrasonic cleaning was done making use ofthe 
acetone andisopropyi alcohol. Furthermore this substrate 10 
mn UV(uItravioIet hght)/ ozone treatrrent was done. 

[005 1 ] As organic positive hole transport layer material, you in 
sertedN,N-di phenyl -N,N-( -naphthyl)- 1, 1'- 
biphenvi - 4, 4'-di amine (H-1) which is shownin Chemical 
Fomula 5 in ceramic crucible, heated with tantalumline heater 
oftheperipheryof crucible and did vapor deposition. It 
controlled temperature of crucible of this tiro, in range of 
the260 to 300 °C degree of vacuum at tuns of vapor 
deposition with 2 to 3 X 106 Torr, acquired organic positive 
hole transport layer 3of film thickness 60 nm with vapor 
deposition time 2 irin 20 second 

[0052] 

[Chemical Fornula 5] 



[0 0 5 3] frffl&jfcjf 4© 

*;* h«SiLTft6l;ft8-t Kp^v*/ <)>o> 
7il>S-^J*n# (E-l) i. K-/t>Fittl2 
(C^7FLfctfD>-f>-BF 2 gfliPM- 1 7£$9|>!r 
©*V#l=A*l, ±BB^«iEfl.«ia^3©±(cS«(cL 

xmmm7§$fitzz>tzo cob?©** bttnotwmo 

iggli2 8 0~3 1 Ot(DffifflT'*|ffllL. K-/t>h(D 
^ % >*©agl* 1 0 Ot~ 1 2 0°C<OS5fflT'«fJffllLfc. 
3SSB?0>SSglJ 2. 5-3X1 0-«T o r r , gg£B$ 



[0053] Next, you inserted withpyro msthene - BF2 complex 
PM - 17 which was illustrated to Table 2as aluninum complex 
(E-l)and dopant of 8 - hydroxy quinoline which is shown in 
Chemcal Formula 6 asthe host material of organic luninescent 
layer (organic electron transport layer)4 in separate crucible, 
you did simjltaneousvapor deposition on abov^rrentioned 
organic positive hole transport layer 3 to similar. It controlled 
temperature of crucible of host material of this time inrange of 
280 to 3 1 0 °Q controlled temperature of crucible of dopant 
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Htt3 0»T-HS7 5 nm<D£«£jfef§4£$fco fcfc 



[0 0 5 4] 
[ft 6] 




(E-1) 



inrangeof 100°Ctol20°G As for degree of vacuum at time 
of vapor deposition as for 2.5 to 3 X 10-6 Tot and the vapor 
deposition time organic luminescent layer 4 of flm thickness 75 
nm was acquired with 30 second Furthermore , ratio of dopant 
of this time was 1 .7 mole%vis-a-vis host material. 

[0054] 

[Chemical Formula 6] 



[0 0 5 5] iftf:g8(Dili2bi:Lt, ^?*v 

*£gf*8 x 1 0-«To r r % ISfcftPai* 2 ttfftiRa) 
O. 



[0 0 5 6] CC0J:3f3LT^SL/c^«l*^3t*^ 

6Vt1cd/m2 1 7 V*P253mA/cm 

2 <&B3S«8-C 1 9 8 O c d /m 2 <&&#fttt$1tfco 

»Itt5 3 0nm, HM FWIi6 8 nmtfeofco 



[0057] it8^1 

4 VT* 1 c d/m 2 247mA/ 
c m 2 CDmSSffigr 6 3 9 9 c d /m 2 

e—>»Stt5 1 Onmftlf5 65nm^iHf-^ 
X'** MU±f*<DHMFWI*1 2 7 nm-Cfeo 



[0058] mmm2 



[0055] Alloy electrode of magnesium and silver vapor depositi 
on was done with film thickness 1 50 nmwith binary 
simultaneous vapor deposition method lastly as conducting 
layer 2b of cathode. As for vapor deposition as for degree of 
vacuum membrane which has gloss withtoe 2 nin acquired 8 X 
10-6 Torr and vapor deposition time making use of 
molybdenum boat atomic ratio of magnesium and silver was 
10:0.8. 

[0056] In ITO electrode (anode) of organic electroluminescent 
element which it produces in this way applyingdoing direct 
current voltage of minus in plus , and magnesium* silver alloy 
electrode (cathode) when it doesjt exceeded 1 cd/m? with6V, 
with 17V acquired theligft emitting characteristic of 1980 
cd/m2 with current density of 253 mA/cm2 . In addition this 
element showed ligft emitting of even green color, as for 
thepeak wavelength of light emitting as for 530 nm and 
HMFWitwasa68nm 

[0057] Comparative Example 1 

Other than thing which dopant dope is not done organic el ectro 
luminescent elerrentwas produced with as similar to Working 
Example 1. element which is acquired exceeded 1 cd/m2 with 
the4V, at time of 1 2 V, acquired ligfat eni tting characteristic of 
6399cd/m2 withthe current density of 247 mVcm? . In 
addition, this element showed light erritting of even green color, 
as for thepeak wavelength of light emitting HMFW of 
spectnom entirety was 127 nmwith double peakof 510 nm and 
565 nm 

[0058] Working Example 2 

Host material of organic luminescent layer doing conpound(E- 
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(E-2) $mi\ *Xh*tn<Dn,ytf0-l£$2O5 
~2 1 Ot0ftH?«fPU KD^«>+;©ag 
?9 0-9 5^©Sa-CS<jfflIL, JS»B?<DH2g$ 2 ~ 
3X 1 0-«To r r . S**N$3*rJ:L. B?J*4 5n 

fc6fl)E-1 W ;i86245~250^30nm 
®«*l**X|.»«|:>}.LtO. 9 2t W *of- 



[005 9] 
[.ft 7] 




2) which is shown in below-mentioned Cheirical Fomula 7 to 
use, tenperature of crucible of bast materia] is controlled in 
range of the205 to 2 1 0 °Q tenperature of cruci ble of dopant 
was controlled in range of the90 to 95 °Q degree of vacuum* 
tune of vapor deposition 2 to 3 XlO^Torr and vapor 
deposition Qrre ^redesignated as 3 nin, organic lurrinescent 
layer of flmthidQTes45nmwasfcnTCd ) fiirtternrTCas 
electron transport layer, E - 1 of aforementioned Chemical 
Forrnala 6 withthe crucible tenperature 245 to 250 °C other 
than thing which vapor deposition is done, organic 
elec^Iimnesoent element wasproduced in thickness of 30 ran 
toamlarto Working Example l. FurtherrrDre ,ratioof 
dcp^ofthistiin;was0.92mDle%vis-a-vishostimeri^ In 
addhon, magnesiumof alloy electrode of nagnesiumand aJver 
whchtformedas cathode and atomic ratio of silver were I0:l. 

[0059] 

[Chemical Formula 7] 



[00 6 0] =©*3fcLTft*Lfc*««JM!*** 

8VT-1 c d/m* £8*, 19V05B*, 2 5 3mA/ 
c m^ OIStlt 4 9 5 0 c d /m? 036* ft ft*® 

t-«*ttB2 3nmT»i), HM F Wl* 3 7 n mt? 

[0061] &nm z 

6VTM cd/m! tat. 2 5 3mA/ 

c m2 ©gjftffg-? 2 6 2 3 c d / m 2 Oleifcfttt t» 

C~?KSI*4 7 0nmHtf5 2 0 n m<0 ST^Hf-? 
X^h^$<*«)HMFWIi13 7nmtfto 

'C o 

[oo6 2j mmm3 

*mitf§o>*zt.ttntLT. TEfc8i=*rft** 

(E-3) tffltv h*m<o;|,y,|e<D;Bg$2 9 0 



[0060] In no electrode (anode) of organic electroluninescent 
element which it produces in this way applyingdoing direct 
current voltage of irinus in plus, and roagnesium* silver alloy 
e tetrode > (cathode) when it doesjt exceeded l cd/nc with 8V, 
attune of Injured light emitting characteristic of 4950 
cd/nc with current denary of 253 nvVcrre . In addition, this 
element showed light emitting of even green color, peak 
wavelengthof light emitting was 523 ran. HMFW was 37 nm 

[0061] Comparative Example 2 

Other than thing which dopant dope is not done organic electro 
limnescentelemsntwasi ■ ■ • - 



Eranplel element which is acquired exceeded 1 cdmc with 
fte6V, a tuneof 16V, acquu^bgraemssiOTchararteri^cof 
2623 cd/nc withthe current density of 253 nvVcnc In 
addition, this element showed light emission of even blue, as for 
thepeak wavelengthof light enissionHMFWof spectrum 
entirety was 137 nm with double peakof 470 ran and 520 nm 

[0062] Working Example 3 

Host nnterialoforganic luminescent layer doing tenperature o 
t crucible of host material was controlled in range of the290 to 
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1 O-^To r r. ft£fiH 3#3 0»<t LTK54 5 n 
IEfc60E-1 $^7^62 4 0-2 5 0^3 0 0 



[00 6 3] 




(E-3) 



[00 6 4] C0)J:9KLTttilLfc£«Sl^fe3& : ?- 
0 I TOIS (B«) l:^7X, V^v^i* - 

m« (»«) iz-7-r^-x<Da35Ss$En*oL-c*r^<h. 

7Vt*1 cd/m2 Sg^l, 19V<*>5?, 253mA/ 
c m 2 (DS3tffiS-C 5 9 O 3 c d /m 2 

tf— 9S<I*5 2 3 nmtfty, HMFWtt4 0nm*C 
[0 0 6 5] lt««3 

5VT»1cd/m 2 S8i, 1 5VCDEK 2 5 3mA/ 
c m2 OS35ffig-C 5 0 0 6 c d/m2 <D&3fefttt£fS 

e-2«fil*4 90nm&(f52 Onm(D^e-^ 
£8*>* hM,±#<DHMFWI*1 1 7 nmT'feo 

fco 



[006 6] tt*«4 

K-/<> hi LTTIBft 9 \Zip?)\,?[s> (D-1) $ 



3 1 0 °C making use of compound (E - 3) which is shown in 
telow-n^ntionedOiernical Formula 8, organic luminescent layer 
of Qm thickness 45 nm was formed degree of vacuum at time of 
the vapor deposition as 1 to2X 10-6Torr and vapor 
deposition time 3 nin30 second, furthermore, as electron 
transport layer, E - lof aforementioned Chemical Formula 6 
with crucible temperature 240 to 250 °C other than thing 
whichthe vapor deposition is done organic electroluminescent 
element was produced in thickness of 30 nmwith as similar to 
Working Example 1. Furthermore , ratio of dopant of this 
time was 0.79 m>le%vis-a-vis host material. In addition, 
magnesium of alloy electrode of magnesium and silver whichit 
formed as cathode and atomic ratio of silver were 10:0.9. 

[0063] 

[Chemical Formula 8] 



[0064] In ITO electrode (anode) of organic electroluminescent 
element which it produces in this way applyingdoing direct 
current voltage of minus in plus , and magnesium * silver alloy 
electrode (cathode) when it doesjt exceeded 1 cd/rrC with7V, 
at time of 1 9V^oquired light emitting characteristic of 5903 
cd/m2 with current density of 253 mA/crrC . In addition, this 
element showed light emitting of even green color, peak 
wavelengthof 1 ight emitting was 523 nm, HMFW was 40 nm 

[0065] Comparative Example 3 

Other than thing which dopant dope is not (tone orgflnic electro 
luminescent elementwas produced with as similar to Waking 
Example 3. element which is acquired exceeded 1 cd/m2 with 
the5V, at time of 1 5V, acquired light emitting characteristic of 
5006cd/m2 withthe current density of 253 mA/cm2 . In 
addition, this element showed ligfa emitting of even green color, 
as for thepeak wavelength of light erritting HMFW of 
spectrumentiretywas 117 nmwith double peakof490nm and 
520 nm 

[0066] Comparative Example 4 

Other than thing which 1) which is shown in t 
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hebelow-mentioned Chemical Formila 9 as dopant orgmic 
electroluminescent element was produced with assurilar to 
Working Exanple 1 . Ratio of dopant of this time was 2.4 
mole% vis-a-vis host material. 

[0067] 

[Chemical Formula 9] 



[0068] ft&*lfe*?li4 VV1 c d/rn? 
, 15VI08, 2 53mA/cm2(DS3tffig-C1 08 1 

fc»fe<©3e#£*U |gjt«)tf— >3S!fili5 7 0nm1? 
feU. HMFWIJ8 5 nmT'feo/c„ 

[0069] £JSfl|4 
(*PM-16jffllx. K-/OhOM#ti|iX 

[0 0 7 0] C©J:7tcLT^SLfc*«l||5e}t3f{^ 
1*1 1 VX? 1 c d/m2 1 5 V0B#. 2 5 3m 

A/cm2 6 c d/ m 2 ©Sftfttt £® 

tf-f ;*Stt6 3 5 nmt?fclj, HMFWIt4 6nmt 

[0071] siflistfitwii. s?st«2a 

3, 0 4. @5. @6l=*-r. 



[0 0 7 2] ±E«MUy. *ft9)®*(Hj»ftft«? 

-So 

[007 3] 



[0068] Element which it acquires exceeded 1 expire with4V,at 
thetirre of 1 5V, acquired ligfo emtting characteristic of 1 081 0 
cd/rrfi with current density ofthe 253 mVcrrC. In addition, 
this element showed light emitting of even green cola*, peak 
wavelengthof light emitting was 570 nm, HMFWwas 85 nm 

[0069] Working Exanple 4 

Making use of pyromethene-BF2 complex PM- 16 which w 
as illustrated to Table 2 as thedopant, designates ratio of 
dopant as 2. 1 mole% vis-a-vis thehost material other than 
thing which, organic electroluminescent element was produced 
to similar tothe Working Example 1 . 

[0070] Ogarric electroluminescent element which it produces in 
this way exceeded 1 cd/irC withthellV,at timeof 15V, 
acquired light emitting characteristic of 1 6 cd/m2 withthe 
current density of 253 nWcrrC . In addition, tWselenm 
showed light emitting of even red color, peak wavelengthof 
light emitting was 635 nm, HMFWwas 46 nm 

[0071] Furthermare, light emission spectrum of orgmic lurrines 
cent element which is acquired with Waking Example 1 and 
COTnparative Example 1, Working Example 2 and 
Comparative Example 2, Working Example 3 and 
Comparative Example 3, the Working Example 4 and 
Comparative Example 1 each Figure 3 , is shown in Figure 4 , 
Figure 5 andthe Figure 6. 

[0072] Franabove-nraticHied result, as for orgmic electrolumi 
nescent element of this invention, HMFWsmall thing is clear 
in comparison with conventional goods. 

[0073] 
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[Effects of the Invention] As above detailed, according to organ 
ic electrolurrinescent element of this invention, because the 
anode (anode), positive hole transport layer , organic electron 
transport layer and cathode (cathode) sequential are provided 
onthe substrate, furthermore, doped have done specific 
corrpound in the positive hole transport layer and/or organic 
electron transport layer, when applying it does voltage between 
positive - negative, luminescent elementwhere width at half 
heigjl of light emission spectrum is narrow can be acquired 
Therefore, according to organic electrolurrinescent element of 
this invention, superirrposition of spectrumof RGB decreases 
and control of full color becomes easy. In addition, when RGB 
is removed with color filter, because theportion which is cut 
down with filter decreases, it means that thecorrponent winch 
attributes to light emission increases 

[0074] As for organic electroluminescent element of this inven 
tion this way making use of characteristic whichis superior, as 
field and surface light emitting material of flat panel * display 
(For for example OA computer and wall-hung television ) light 
source which utilizes feature (light source of for example 
copier, backlight source of liquid crystal display and meter), you 
can think application to display panel and label lamp, 
technically value is large ones. 
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[Brief Emanation of the Drawmg(s)] 

[Figure 1] It is a schematic sectional view which shows one Wor 
king Example of organic electrolurrinescert element of this 
invention 

[Figure 2] It is a schematic sectional view which shows another 
Working Example of organic electrolurrinescent element of 
this invention 

[Figure 3] It is a light emission spectrumof organic electrolurrin 
escent element which is acquired with Workirg Example 1 and 
theComparative Example 1. 

[Figure 4] It is a ligfl emission spectrumof organic electrolurrin 
escent elemeit which is acquired with Working Example 2 and 
theComparative Example 2. 

[Figure 5] It is a ligftf emission spectrum of organic electrolurrin 
escent element which is acquired with Working Exarrple 3 and 
theComparative Example 3. 

[Figure 6] It is a light emission spectrumof organic electrolurrin 
escert elemert which is acquired with Working Exarrple 4 and 
theComparative Example 1. 
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[Explanation of Reference Signs in Drawing] 
1 substrate 

2a, 2b conducting layer 

3 positive hole transport layer 

4 organic electron transport layer 

5 electron transport layer 
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